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Noise radiation analysis of an engine's component can be implemented 
through several methods such as theoretical calculations, experimental and 
simulation. The use of finite element method integrated with boundary element 
method based computer software in engineering field has shown growing interest due 
to shorter duration of analysis and easy to use. In this analysis, observation of 
vibration characteristic for two-stroke engine's cylinder head is carried out. Initially, 
finite elements are used to create the engine's cylinder head model. Data gained 
from modal analysis is used for prediction of noise radiation from cylinder head 
surfaces. At this stage, acoustic boundary element model is preferred instead of 
finite element model. Finally, the results of this study can be used for further 
analysis in designing of two-stroke gasoline engine. 
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ABSTRAK 
Kajian kebisingan bagi sesuatu komponen enjin boleh dilakukan dengan 
pelbagai kaedah seperti pengiraan secara teori, secara eskperimen dan juga simulasi. 
Penggunaan kaedah unsur sempadan disepadukan dengan peri sian komputer 
berasaskan kaedah unsur terhingga sedang berkembang pesat dalam bidang 
kejuruteraan kerana ia menjimatkan masa dan mudah digunakan. Oleh itu, kajian ini 
memanfaatkan penggunaan perisian komputer untuk menyelesaikan masalah. 
Pemerhatian terhadap ciri-ciri getaran bagi model kepala silinder enjin dua-lejang 
dilakukan. Pada mulanya, unsur-unsur terhingga akan digunakan untuk membentuk 
model kepala silinder enjin. Data-data yang diperolehi dari analisis normal mode 
akan digunakan bagi meramal kebisingan yang terpancar dari permukaan kepala 
silinder. Pada peringkat ini, model akustik unsur sempadan lebih sesuai digunakan 
berbanding model unsur terhingga. Akhirnya, kajian yang dijalankan ini baleh 
dimanfaatkan dalam merekabentuk kampanen enjin yang mengeluarkan bunyi yang 
rendah pada masa akan datang. 
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1.1 Background Studies 
Noise reduction is an area of growing interest because of the need to reduce 
noise in our community. In automotive industry, there are the problem of increases 
in the cost of building and testing engines prototypes. At the same time there has 
been a dramatic increase in the power and speed of digital computers. These two 
factors have focused attention more and more on predictive techniques in all fields of 
technical study as well as in noise reduction of engine field. 
In the case of engine structure vibration and noise, a finite element method 
(FEM) integrated with boundary element method (BEM) is now almost universally 
used and the accuracy of prediction is continuing to improve as the technique 
develops. According to Ulrich (1995), a finite element analysis for the structural 
dynamic response integrated to a boundary element calculation is the best approach 
and gives very satisfactory results for prediction of noise radiation problem. 
It is of the greatest importance to incorporate low noise features into a new 
design at the earliest possible stage and this is the intention of the study. This study 
presents the initial stage in the development of a two-stroke gasoline engine 
emphasizing more on vibration and noise reduction. 
2 
In Malaysia, almost 100% of two-stroke engine are imported. Many models 
of motorcycles have been introduced, which have gained an overwhelming support 
by Malaysians. Anyhow Malaysia's automotive industry was confined into 
technology followers rather than technology leaders. Technology was basically 
bought from foreigners and assimilated to local culture and needs. It is time for 
Malaysian to seriously involve in automotive research and development, so engines 
with purely local technology can be produced. Thus the purpose of this study is to 
contribute positively to the whole process of development in automotive technology 
in Malaysia. Moreover, the technology related to the producing of low noise two-
stroke engine is still far away behind compared to other developing countries like 
Japan, Korea and many more others. This is another reason why this study is carried 
out. 
1.2 Objectives of Project 
The main objective of this project is to predict the noise level from the engine 
surfaces. This is very important before any prototype of engine will be produced. 
The second objective is to make some improvement and modification to the engine 
structure to produce a low noise engine. 
1.3 Scope 
This project is limited to predict engine noise using numerical simulation 
analysis by means of a finite element model and the boundary element method. 
Component of engine considered is cylinder head. This cylinder head is one part of 
'Single-Cylinder Two Stroke Compound Piston Engine' developed by Automotive 




INTRODUCTION TO BOUNDARY ELEMENT METHOD 
This chapter introduces the basic theory of boundary element method (BEM) 
and also an introduction to the finite element method (FEM). In numerical 
simulation, the BE model is obtained from the coarsening of the FE model. 
2.1 Boundary Element Method 
The Boundary Element Method (BEM) is a relatively new numerical 
technique which first appeared in scientific literature in 1977. The method is based 
on boundary integral equations, which themselves have been investigated over a long 
period. However, a discrete formulation and sufficient computer power were needed 
to make the solution of these integral equations possible, especially in the case of 
more complicated geometries. 
From the beginning, boundary elements were a highly active field of research 
within the engineering community. They quickly became an attractive alternative to 
